Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.007 Å; R factor = 0.044; wR factor = 0.115; data-to-parameter ratio = 9.7.
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bridged sulfonamides and is shown in Fig. 1 .
The photo-induced direct or triplet-sensitized irradiation of sulfonamides (II), (III), (IV) and (V) have established that the proximity of a sulfonamide functionality to a conjugated diene unit can have one of several chemical consequences (Paquette et al., 2004 (Paquette et al., , 2006 Dura & Paquette, 2006) as shown in Fig. 2 . Whereas previous studies have focused on bicyclic frameworks with the sulfonamide nitrogen occupying a bridgehead position, e.g. (II), (III) and (IV), the fourth compound in this series, (V), was designed to be considerably more planar in nature for the purpose of probing the relationship between photoreactivity and nitrogen geometry. The title compound is the product of a study currently underway to assess the consequences of the more planar nature of these heterocyclic sulfonamides containing a diene unit.
Compound (I) was produced photochemically from a mixture of compounds (XII) and (XIII) as shown in Fig. 3 . Unlike the previous sulfonamides depicted in Fig. 2 , (XIII) has proven to be resistant per se to inter-or intramolecular photochemical transformations. However, an equimolar mixture of the vicinal dibromide (XII) and the diene (XIII) has been observed to yield the title compound (I). The mechanism of this transformation is currently under investigation.
One end of molecule (I) is planar, as the benzene ring and adjacent five-membered ring, consisting of atoms S9, N8a, C4b, C4a and C9a, are essentially coplanar. The other end of the molecule can be described as U-shaped when considering the same five-membered ring combined with the heterocyclic six-membered ring containing the allyl bromide. The conformation of this heterocyclic ring is such that atoms N8a, C4b, C5, C6 and C7 are approximately coplanar, with atom C8 lying 0.620 (5) Å out of this plane. The nitrogen atom is pyramidal and its lone pair of electrons is on the same side of the molecule as the methyl group. The methyl and Br groups are oriented cis with respect to each other. This structure was determined from a non-merohedrally twinned data set. The twin law corresponded to a 180° rotation about the a* axis, and was obtained with the aid of the Rotax program (Cooper et al., 2002) . Application of this twin law to the data to create an HKLF 5 format data set (Sheldrick, 2008) was done with the WinGX software (Farrugia, 1999) . The minor twin component refined to a value of 0.176 (3).
Experimental
A mixture of the vicinal dibromide (XII) (8.4 mg, 0.021 mmol) and diene (XIII) (5.0 mg, 0.021 mmol) was dissolved in hexane/dichloromethane (3:2), deoxygenated with Ar for 1 h, and placed in a quartz reaction vessel. That mixture was then irradiated with a bank of 3500 Å lamps for 1.5 h, concentrated, and purified by means of preparative basic alumina plate chromatography (elution with dichloromethane) to provide 1.1 mg of the title compound (I) (17%). Colorless crystals of (I) were grown from chloroform and have a melting point of 148-150°C.
supplementary materials sup-2 Refinement
During the final stages of the refinement before application of the twin law, the R factors were slightly large, with R1 = 0.075 for I>2σ(I), the largest peak in the difference electron density map was 0.92 e/Å 3 , and the errors in the metrical parameters were large, with a C-C bond length error typically around 0.01 Å. Since the precession images assembled from the data frames indicated that twinning was a possibility, Rotax (Cooper et al., 2002) was used to generate various twin laws. The twin law corresponding to a 180° rotation about the a* axis was applied to the data set, since it agreed with the appearance of the precession images. This twin law in matrix form is as follows: [1 0 0.565 / 0 -1 0 / 0 0 -1]. Application of this twin law to the data to create an HKLF 5 format data set (Sheldrick, 2008) was done with the WinGX software (Farrugia, 1999) .
Since this is a non-merohedral twin, it was necessary to generate and test several data sets based on different overlap criteria for the reflections. The set of overlap criteria which minimized the R factors was chosen as the best set.
The final results are based on this modified data set, which contains composite reflections (reflections exactly overlapped due to twinning) and single reflections. Still other reflections are omitted from the data set because they are partially overlapped with their twin component reflections and could not be integrated with the data integration software. As a result, the completeness of the data set is low at 67.7%. The minor twin component refined to a value of 0.176 (3). Application of this twin law to the data set has resulted in an overall improvement in the model with a decrease in the R values, a decrease in the largest peak in the final difference map and a decrease in the errors in the metrical parameters. Figures   Fig. 1 . The molecular structure of (I) is drawn with 50% probability displacement ellipsoids for non-hydrogen atoms. The hydrogen atoms are drawn with an artificial radius. 7-Bromo-4b-methyl-7,8-dihydro-4bH-9-thia-8a-azafluorene 9,9-dioxide Crystal data Primary atom site location: structure-invariant direct methods Extinction correction: none
Special details
Experimental. Examination of the diffraction pattern on a Nonius Kappa CCD diffractometer indicated a monoclinic crystal system.
All work was done at room temperature. The data collection strategy was set up to measure a quadrant of reciprocal space with a redundancy factor of 3.7, which means that 90% of the reflections were measured at least 3.7 times. Phi and omega scans with a frame width of 1.0 degree were used for data collection. Refinement. For the methyl group, the hydrogen atoms were added at calculated positions using a riding model with C-H=0.96 Å and U(H)=1.5*U eq (bonded carbon atom). The torsion angle, which defines the orientation of the methyl group about the C-C bond, was refined. The remaining hydrogen atoms were included in the model at calculated positions using a riding model with a range of C-H distances from 0.93 to 0.98 Å and U(H)=1.2*U eq (bonded carbon atom).
Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of
) is used only for calculating R-factors (gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

